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2,602,077 
CERTAIN POLYOL ETHERS 
-   Melvin De Groote, University City, and Bernhard 
Keiser, Webster Groves, Mo., assignors to Petro- 
Hte Corporation, Ltd., Wilmington, De1., a cor- 
poration of Delaware 
Application December 22, 1949, Serial No. 134,582 
6 Claires. (C1. 260--53) 

The present invention is concerned with cer- 
tain new chemical pçoductsÆ compounds, or com- 
positions which have useful application in var- 
ious arts. If includes methods or procedures for 
manufacturing sad new chemical products, com- 
pounds, or compositions, as well as the products, 
compounds or compositions themselves. 
We bave discovered that if one treats a suit- 
able phenol-acetylenic hydrocarbon resin as 
hereinafter described with a combination of 
glycide, propylene oxide, and ethylene oxide 
within the proportions hereinafter specified, the 
mixed phenol-acetylenic hydrocarbon glycol 
ether so obtained is unusually effective as a 
demulsffying agent for water-in-oil emulsions, 
and als01has utility in various other arts here- 
inafter described. One specific example exem- 
plifying the herein contemplated compounds is 
the .product obtained by reacting 12.5. potmds of 
an amylphenol acetylene resin with 2.5 pounds 
of glycide, and 8.4 pounds of propylene oxide, 
föllowed by reaction .with 6.5 pounds of ethylene 
oxide. Such oxyalkylations are usually con- 
ducted in presence of an alkaline catalyst, and 
actually produce a cogeneric mixture. The 
specific compound, or better still, cogeneric mix- 
ture just mentioned, is only one of a series of 
similar compounds or mixtures having, in the 
main, the saine general structure or composition. 
Previous reference bas been ruade fo the fact 
that the herein specified products are of par- 
ticular value for resolving petroleum emulsions 
of the water-in-oil type, that are commonly re- 
ïerred fo as "cut off," "rofly off," "emulsified 
oil,, etc., and which comprise fine droplets of 
naturally-occurring waters or brines dispersed 
in a more or less permanent state throughout 
the oil which constitutes the continuous phase 
of the emulsion. 
This specific application or use of out rea- 
gents is described and claimed in our co-pend- 
ing application, Serial No. 134,581, filed Decem- 
ber 22, 1949, now Patent 2,594,542, granted April 
29, 1952. 
The compounds or cogeneric mixtures herein 
iescribed are hot only useful for breaking off 
lïeld emulsions but also are useful for various 
other purposes, such as a break inducer in the 
doctor treatment oï sour hydrocarbons, as an 
emulsifying agent, as a comportent in the prep- 
aration of micellar solutions, as an additive to 
non-hydrocarbon lubricants, as an intermediate 
for further reaction by virtue of the terminal 
hydroxyl radical, etc. 
In subsequent paragraphs ïrom rime to rime 

OFFICE 

2 
refernce is ruade to "compounds or cogeneric 
mixtures." At first glance it may appear that 
such language is indéfmite and, perhaps, con- 
tradictory. If is the intention af the moment 
5 only fo point out that there is no inconsistency 
in such description, and that, subsequently, there 
will be a complete explanation of why such des- 
ignation is entirely loroper. " 
As bas been pointed out previously the present 
10 invention is concerned with certain reaction prod- 
ucts or cogeneric mixtures obtained ïrom four 
reactants or components combined in specific pro- 
portions as hereinafteç deæcribed in detail. There 
is no difliculty in setting forth in graphic ïorm a 
15 somewhat similar mixture obtained from three 
components instead of four, i. e., from a suitable 
phenol-aldehyde resin, and ethylene oxide and 
propylene oxide as distinguished ïrom a quater- 
nary mixture employing the saine three reactants 
20 and also glycide in addition. 
Ouç co-pending applications, Serial Nos. 
129,709 and 129,710, filed November 28, 1949 of 
which the former iæ now Patent 2,574,543, granted 
November 13, 1951, describe tertiary mixtures 
'25 using the conventional triangular graph. The 
transition from a triangular graph fo what would 
normally be a space model (a regular tetra- 
hedron) followed by subsequent modification so 
as to transform a three-dimensi0nal model within 
3o certain limitations to a two-dimensional plane, 
presents a certain amount of detailed text. 
The present invention is concerned with a 
cogeneric mixture which is the end product of 
a reaction or reactions involving 4 reactants. 
35 Assuming completeness of reaction and based on 
a mathematical average, the. final product is 
characterized most conveniently in terms of the 
4 comportent reactants. This phase of the in- 
vention is described elsewhere in greater detail. 
40 In representing a mixtùre Or an endproduct 
derived from 2 components or 3 components, 
there is no difliculty as far as using the plane 
surface of an ordinary printed sheet. For ex- 
ample, a 3-comportent system is usually rep- 
45 resented by a-triangle in which the apexes rep- 
resent 100 % of each comportent and any mixture 
or reaction product in terres of the 3 comp0nents 
is represented by a point in the triangular area 
in which the composition is indicated by per- 
5O pendiculars from such point te the sides. Such 
representation is employed, for example, in out 
co-pending applications, Serial Nos. 12.9,709, and 
129,710, filed November28, 1949..  
Chemists and physiciss orinarily characer- 
55 ize a 4-componént system b using a solid, i. e., 
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a regular tetrahedron. In this partiular pre- 
sentation each point or apex represents 100 % of 
each of the 4 components, each of the 6 edges 
represent a line or binary mixture of the 2 com- 
ponents represented by the apexes or points ai 
the end of the line or edge. Each of the 4 
triangles or faces represent a tertiary mixture 
of the '3 components represented by the 3 corners 
or apexes and obviousIy signify the complete 
absence of the 4th component indicated ]y the 
corner or apex opposite the triangular face. 
However, as soon as one moves to a point within 
the regular tetrahedron one has d.efinitely char- 
acterized and specified a 4-component mixture in 
which the 4 components add up to 10.0%. 
In accompanying Figure 1 an attempt is ruade 
to illustrate this system of representation visibly 
in a plane surface. For sake Of convenience one 
need orfly consider a regular tetrahedron resting 
on one face or triangular surface. If somewhere 
towards the middle of such tetrahedron one 
places a plane parallel to the base of the tetra« 
hedron one again obtains an equilateral triangle 
which, of course, is reduced in size compared with 
the equilateral triangle which is the bottom of 
the regular tetrahedron. In Figure 1 the tetra- 
hedron may be considered as formed by some 
transparent material and for convenience the new 
tetrahedron formed by the passage of the hori- 
zontal plane is, of course, a regular tetrahedron 
also. For convenience, one can consider that he 
is looking directly at this tetrahedron which is 
shown somewhat distorted for purpose of con- 
venience, and in the smaller regular tetrahedron 
the apexes are T, U, V and D. The lines are TU, 
VU, TV and VD.. The four equilateral triangtes 
are TVD, UVD, TUV and TUD. Bearing in mind 
that this tetrahedron is just the upper part of 
what is assumed as being part of a larger tetra- 
hedron and not showing, if is assumed for pur- 
pose of illustration that a point has been selected 
within this larger tetrahedron to indicate a spe- 
cific mixture composed of 4 components. For 
convenience, the point is tken as A'. If from A' 
perpendicuars are erected to each of the four 
planes then there are designated a least three 
of them by lines which are shown and indicated 
as follows: A'B', A'C', A'D'.. The fourth perpenN 
dicular goes from A' fo the point in the plane be- 
neath which is the assumed base of the original 
larger regular tetrahedron. Since the larger 
tetrahedron is hot shown for the reason that it 
.woU]d orfly add confusion, this perpendicular is 
indicated simply by the line A'--A'A'. 
What has been said previously is illustrated in 
a slightly different aspect actualy showing both 
the large tetrahedron and the plane in Figure 2. 
In this instance again,the regular tetrahedron 
must be presented in a somewhat distorted aspect 
in order to show what is desired. The present 
invention is concerned with a cogeneric mixture 
derived from 4 components, to wit, ethylene oxide, 
propylene oxide, glycide, and hydrophobic reac- 
tant vhich is susceptible to reaction with the 3 
enumerated a]kylene oxides. These 4 components 
or initial reactants represent the 4 points or 
apexes of the regular tetrahedron and it wfll be 
noted that in this presentation the 4 apexes are 
marked A, B, C, and D. A represents 100% of 
propylene oxide, B represents 100% of ethylene 
oxide, D represents 100% of glycide and C repre- 
sents 100% of hydrophobic reactant. 
Referring momentarfly to what has been said 
in regard to Figure 1 it will be noted that a per- 
pendicu]ar which is comparable is shown as a line 

4 
connecting point A with point A'A'. More 
portant, however, is this fact, that when a plane 
is placed paralIet to the base such plane of ne- 
cessity has the saine configuration as the base. 
5 If one selected some particular figure in the base, 
for instance a triangle, a square, a rectangle, a 
pentagon, or the like, and drew lines from the 
corners or apexes of such plane figire in the base, 
to the top apex D, then that saine figure but in 
l0 a reduced size would appear in the intersecting 
plane TUV shown in this particular figure. TUV 
is the equilateral triangle furnished by the inter- 
secting plane WXYZ which intersects the regular 
tetrahedron parallel to the base. 
15 It is convenient to ignore temporarily Figure 3 
and pass to Figure 4. Figure 4 again depicts the 
regular tetrahedron but actually is somewhat dis- 
torted, of course. It also shows a sPace or block 
within the tetrahedron and since the block is 
2 sumed to be somewhat above the base, each and 
every point in this block represents a 4-compo- 
nent system. The present invention is concerned 
with those compositions which are characterized 
and specified by this particular block. As stated 
25 previously if 3-dimensional models could be. em- 
ployed all that would be necessary would be 
prepare the tetrahedron fromsheets of plastic so 
that 10O shees, for example, would represent the 
distance between the base and the pex, cut out 
3 the space represented by the block, and fill it.in 
with colored wax or another plastic, and thns 
the representation would be complete. This is not 
possible due to limitations which have been point- 
ed out previonsly. 
3 The composition represented by the block which 
is really a truncated trapezoidal pyramid is des- 
ignated by E, F, G, H, I, J, K, and L. Bear in 
mind that, as has been stated, the base of the 
truncated pyramid, that is, E, F, G, and H, does 
0 hot rest on the bottom of the equilateral base tri- 
angle. As has been pointed out previously, point 
D represents 100% glycide. The base triangle 
represents the three other c0mponents and 
viously 0% glycide. For purpose of what is said 
45 herein, the lower base of the trunCated pyramid, 
E. F, G, H, is a base parallel to the equflateral 
triangle but two units up, i. e., representing 2% 
of glycide. Similarly, the upper base of the trun- 
cated pyramid, I, J, K, L lies in a plane which, is 
50 25 units up from the base, to wit, represent 25% 
glycide. 'Specifically, then, this invention is con 
cerned with the use of components in which the 
glycide component varies from 2% to 25% glycide. 
The problem then presented is the determination 
55 of the other three components, to w/t, ethylene 
oxide, propylene oxide, and the:hydrophobic re- 
actant. 
A simplification of the problem of characteriz- 
ing a 4-component system which enters into the 
6 spirit of the present inveition is this: if the 
amount of one component is determined or if a 
range is set, for example, 2% to 25% of glycide, 
then the difference between this amount and 
100%, i. e, 5% to 93%, represents the mounts 
6 of percentages of the other three components 
combined, and these three components recalcu- 
lated to 100% bases can be determined by-use 
of an ordinary triangular graph, such as -ern- 
ployed in out previously mentioned copenc]ing 
7 applications, Serial Nos. 129,09, and 129,10, 
filed November 23, 1949. 
This becomes even simpler by reference to 
Figure 1 in which it will be assumed that the 
amount of glycide is within the range :of "2% 
 to 25%, and since the base.of the tetrahedron 



is an equilateral triangle the plane paralle! 
fo the base and through any-point on the Per- 
pendicula which represents 2% to 25%, mus 
also be an quilateral triangle.. 
In Figure 1 from the point. A' there are the 
three conventional perpendiculars fo the..sides 
as employed in a 4-comportent system, i. 
A'B', A'C', A'D«; however,.by definition the. 
lines A'B, A'C',- and A'D' must be perpendic- 
ula to the faces. This.means tha£ .the angles 
G'D'A', A'C'F', and AB'E', areright-angles. 
Similarly, the angles D'G'A, A'E'B', .and A'F'C. 
represent the angles betweel the faces ofa 
regular tetrahedron and thus are constant. 
Since tvo angles of the triangle are the same, 
the third.angle must. be .the same and it means 
that these three triangles are - similar. This 
means that the ratio betweén-the, perpendiculars 
to the sides, that is, A'B', A'C', and A'D' bear 
the same ratio to. each other as the perpendic- 
ulars to the edges bear to each other to wit, 
A'E', A'F', and A'G'. Therefore, when the 
fourth comportent, for. example, glycide, has 
been set within the range 2% to 25%, the re- 
maining three components consisting of 7% to 
98% recalculated back fo 100% bases, can be 
calculated or represented by the same triangu- 
lar graph as is conventional and as employed 
in the above-mentioned co-pending applications, 
Serial Nos. 129,709, and 129,710, filed November 
28, 1949. 
Actually, as far as the limiting points in the 
truncated pyramid are concerned, which bas 
been previously referred to in Figure 4, it will 
be noted that in the subsequent text there is 
a complete table giving the composition of these 
points for each successive range of glyeide. In 
other words, a perfectly satisfactory repetition 
is available by means of these tables from a 
practical standpoint without necessarily resort- 
ing to the data of Figure 3. 
ligure 3 shows a triangle and the three eom- 
ponents other than glycide. These three com- 
ponents added together are less than 199%, to 
wit, 75 % to 99%, but for reasons explained are 
calculated baek fo 199%. This point is clari- 
fied subsequently by. examination of the tables. 
It will be noted also that in Figure 3 there Is 
shown hOt only a trapezoid but in essence a 
trapezoid with a number of additional lines form- 
ing other trapezoids or triangles as indicated. 
The largest trapezoid is , 2, 3, 4. Within thls tet- 
rahedral, area that are compounds whose com- 
positions are indicated approximately bY the par- 
allelogram 3, 7, 5, 6. Likewise, another class are 
indicated by the fact that their compositions fall 
within the tetrahedral area defined pproxi- 
mately by points 6, 6, 9, 6. See substntially 
the same presentation as it appears in out co- 
pending applications, Serial Nos. 129,799, and 
129,71_9, filed November 28, 1949. 
Prëvious reference bas been made to our co- 
pending applications, Serial Nos. 129fl99 and, 
129,719 filed November 28, 1949. As stgted, 
these were concerned with products or cogeneric 
mixtures obtained fvom three components--an 
oxya!kylation, susceptible hydrophobie reactant, 
ethylene oxide and propylene oxide. The pres- 
ent invention contins the fourth comportent, 
glyeide.. Atfirs_t glanee if may see.rather 0dd 
tht the introduction ,of glycide in.even rela- 
tively, small amounts .radieally affeets the na- 
ture of .the resultant products. 
Comparing ethylene oxide,, propylëne oxide, 
and .glycide, i is fo be noted that in. ehylene 

oxide.the ratio of:eçarbon atoms to oxygen is 
2. to 1, .in propy!ene :oxide 3 t0 1,. and in glycide 
1.5 to 1« This carbon-oxygen ratio, .of course, 
explains the greater solubilizing effect of glycide 
5 in comparison with either ethylene oxide _or 
propylene .oxide but the principal diIï.erence is 
tht in using glyeide _one can-obain a variety 
of branched chain or forked structur .. 
Ase that the hydrophobie 0akylation 
10 scepti.ble reactanthas one or-more-terminal 
groups .which- may be indcated. 
 simply represents, a OEvàlent raoEcal. Reac- 
15 tion with ethylene oxide, propylene oxide and 
glycide may be sho thus: 
OCHOH 
20 O--CHOH 
--O--CH. (OH) = 
If one employs ethylene oxide st and then 
glycide, or propylene oxide first and then glycide, 
25 one obtains an increased hydrophile effect af the 
ternal groups or the reason there are two 
hydroxyls present instead o one, which ad- 
tionally are susceptible to more complex micellar 
ormation by virtue of asciation involvi two 
3o droxyls. is is illustrated in the 011owing 
mater: 
--R--0--CH--0--CH(0H) 
35 It becomes obous that glycide can be em- 
ployed in a number of ways, three of which are 
as ollows: (a) immediately and preceng the 
introduction of either etlene oxide or propylene 
oxide; (b) ater ethylene oxide bas been intro- 
40 duced and before propylene oxide bas been in- 
troduced, or vice versa; ater propylene oxide 
bas been introduced and beore ethylene oxide 
bas been introduced; and finally ('c') glyide can 
be troduced in a terminal position ater both 
ethylene oxide and propylene ode bave been in- 
45 troduced. Needless to say, glycide could be 
troduced in ail three of these positions, or in 
two o the three. For that marrer some ethylene 
oxide can be introduced, then glycide, and more 
ethylene oxide, or some propylene oxide, then 
50 glycide and more propylene oxide. 
Suggestlve of such varlations are the follow- 
ing ormulas: .  
0 (CH0).(CH0).H 
55 
.--R--0--(CHs0).CïH / 
0--(CH0).C,H(OH) 
For sake of splicity if. appears advisable fo 
70 present mixtures, obtained from thrèe compo- 
nents :st (the oxyalkylation-sdsceptible hydro- 
phobie reactant, ethylene oxide-and, propylene 
oxide) and then:carwthe teecomnent sys- 
rem into the .four-comportent system by: afte2: 
75 reatment - ifh glycide ithin the stlPulatedpro, 
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portions. After such description it becomes ob- 
vious that other modifications of the kind pre- 
vious]y suggested readily present themselves and 
need only minor description. 
A variety of resins obtained from phenol and 
acetylene or ifs polymers, or from phenols, alde- 
hydes having 1 to 8 carbon aoms and acetylene 
or ifs polymers, useful as intermediates for pro- 
ducing the products oZ the present invention are 
known. We refer to our Patent 2560,333, granted 
July 10, 1951, for a detailed description of such 
resins, and to Examples 1 through 24 thereof for 
specific examples of phenol-acetylene resini, fo 
Examples la through: 68a for examples of suit- 
able phenol-C1-C aldehyde resins ïor after 
treatment with acetylene to poduce inter- 
mediates for use in producing the products of 
the invention and to Examples lb through 10b 
for examples of. phenoI-aldehyde resins subject- 
ed fo after treatment with acetylene to produce 
suitable intermediates, and to Examples le 
through 5c for examples of suitable intermediates 
prepa.red by the after treatment oï phenol- 
acetylene resins with aldehydes. 
Particularly important intermediates are those 
illustrated in the first hall of column 9 of said 
patent, namely, those derived from acetylene and 
diïunctionaI phenols having a hydrocarbon sub- 
stituent containing af least 4 and hOt more than 
12 carbon aoms. 
The oxYalkylation of resins of the kind from 
which the products used in the practice of the 
present invention are prepared is advantageously 
catalyzed by the presence of an alkali. Useful 
alkaline catalysts include æoaps, sodium acetate, 
sodium hydroxide, sodium 'methylate, caustic 
potash, etc .The amount of alkaline catalyst 
usually is betweeu 0.2% to 2%. The temperature 
emp!oyed may vary ïrom room temperature to 
as high as 200 ° C. The reaction may be con- 
ducted with or without pressure, i. e., from zero 
pressure to approximately 200 or even 300 pounds 
gauge pressure (pounds per square inch). In a 
eneral way, the method employed is substan- 
tially the saine procedure as used for oxyalkyla- 
tion of other organic materials having reactive 
phenolic groups. 
It may be necessary to a]low for the acidity of 
a resin in determining the amount of alkaline 
catalyst to be added in oxyalkylation. For in- 
stance, if a nonvolatfle strong acid such as sul- 
furic acid is used to catalyze the resiniflcation 
reaction, presumably after being converted into 
a sulfonic acid, it may be necessary and is usually 
advantageous to add an amount of alkali equal 
stoichiometrically to such acidity, and include 
added alkali over and above this amount as the 
alkaline catalyst. 
It is advantageous to conduct the oxyalkylation 
in presence of an inert solvent such as xylene, 
cymene, decalin, ethylene glycoI diethylether, 
diethyleneglycol diethylether, or the like, aI- 
though with many resins, the oxyalkylation 
proceeds satisfactorily without a sotvent. Since 
xIene is cheap and may be permitted fo be 
present in the final product used as a demulsïfier, 
it is out preference to use xylene. This is par- 
ticu]arly true in the manufacture of products 
from low-stage resins,.L e., of 3 and up to and 
including  units per. molecule.. 
If a xylene solution is used in an autoclave as 
hereinafter indicated, the pressure ïeadings Of 
course represent total pressure, that is, the com- 
tJined pressure due to xy]ene and also due to 
ethFlene oxide or whagever other oxyalkFlating 

àgent is used. Under such circumstances if may 
be necessary af rimes to use substantial pressure 
fo obtain effectiveresults, ïor instancei pressures 
up to 300 pounds along with correspondingly 
5 high temperatures, if requh'ed. 
However, even in the instance of high-melting 
resins, a solventsuch as xylene can be eliminated 
in either one of two ways: after the introduction 
of approximately 2 or 3 moles of ethylene oxide, 
10 for example, per phenolic nucleus, there is a 
definite drop in the hardness and melting point 
of the resin. At this stage, if xylene or a similar 
solvent has been added, it can be eliminated 
by distillation (vacuum distillation if desired) 
15 and the subsequent intermediate, being compara- 
tively soft and solvent-free, can be reacted fur- 
ther in the usual manner with ethylene oxide 
or some other suitable reactant. 
Another procedure ii to continue the reaction 
2O to completion with such solvent present and then 
eliminate the solvent by distillation in the cus- 
tomarF manner. 
Attention is directed to the fact that the resins 
herein described must be fusible or soluble in 
25 an organic solvent. Fusible resins invariably 
are soluble in one or more organic soIvents such 
as those menioned elsewhere herein. It is to 
be emphasized, however, that the organic solvent 
emploFed to indicate or assure that the resin 
3O meets this requirement need not be the one used 
in oxyalkyIation. Indeed solvents which are sus- 
ceptible fo oxyalkylation are included in this 
group of organic soIvents. Examples of such sol- 
vents are aIcohoIs and alcohol-ethers. However, 
35 where a resin is soluble in an organic solvent, 
there are usuall avafiable other organic soi- 
vents which are not susceptible to oxyalkyIation, 
usefuI for the oxyalkyIation step. In any event, 
the organic solvent-soIuble resin can be finely 
4 powdered, for instance to 100 to 200 mesh, and 
a s]urry or suspension prepared in xy]ene or the 
like, and subjected to ox.yalkyIation. The fact 
that the resin is soluble in an organic solvent or 
the fact that it is fusible means that if consists 
45 of separate molecules. Phenol-aldehyde resins 
of the type herein specified possess reactive 
droxyl groups and are oxyalkylation susceptible. 
One procedure which can be employed in the 
use of a new resin to prepare .products for use 
50 in the process of the invention is to determine the 
hydroxyl value by the Verley-BSlsing method or 
its equivaIent so that the molecuIar equivaIent of 
the resin may be calculated. The resin as such 
or in the form of a solution as described, was 
55 then treated with a mixture of ethFlene oxide 
and propylene oxide in presence of 0.5% fo 2% of 
sodium methylate as a catalyst in step-wise 
fashion. The ratios of propylene oxide and 
ethyIene oxide employed correspond to the ratios 
{} in the limiting points on the trianguIar graph, 
to wit, points , 2, $ and  of Figure 3. Out pref- 
erence is to use the propyIene oxide and then 
the ethylene oxide. In some instances such tests 
are best conducted by adding ethylene oxide first 
6 and then propyIene oxide, or adding a mixture 
of the two alkyIene oxides at the saine rime. 
Attention is directed to the fact that in the 
subsequent examples reference is ruade to the 
stepwise addition of the aIkylene oxide, such as 
70 ethylene oxide. It is understood, of course, there 
is no objection to the continuous addition of 
alkyIene oxide until the desired stage of reaction 
is reached. In fact there maF be less of a hazard 
involved and it is offert advantageous fo add the 
7 alkytene oxide, or mixture, slowlF in a continu- 
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9 
ous stream and in such amount as to avoid ex- 
ceeding the higher pressures noted in the ¢arious 
examples or elsewhere.  " ' 
What has been said previously is hot intended 
to suggest that any experimentation is necessary 
to determine the degree 'of oxyalkylati0n, and 
particularly oxyethylation, -What bas been said 
previous!y is submitted primarily to emphasize 
the fact that these remarkable oxyalkylated res- 
iris having surface activity show unusual prop- 
erties as the hydrophile character varies from a 
minimum to an ultimate maximum. One should 
hOt underestimate the utility of any of these 
products in a surface active or sub-surface-ac- 
tive range without testing them for demulsifica- 
tion. A few simple laboratory tests which can 
be conducted in a routine manner will usually 
give ail the inïormation that is required. ' 
Ordinarily, the oxyalkylation is carried out in 
autoclaves provided with agitators or stirring de- 
vices. We bave round that the speed of the 
agitation markedly influences the rime reaction. 
In some cases the change from slQw speed agita- 
tion, for example, in a laboratory autoclave with 
a stirrer operating af a speed of 60 to 200 1. P. iVf., 
fo high speed agitation with the stirrer operating 
at 250 to 350 1. P. ., reduces the rime required 
for oxyalkylation by one-half to two-thirds. 
Frequently xylene-solùble products which give in- 
soluble products by procedures employing com- 
paratively slow speed agitation, give suitable hy- 
drophile products when produced by. similar pro- 
cedure but with high speed agitation, as a result, 
we believe, of the reducti0n in the rime required 
with consequent elimination or curtailment of op- 
portunity for curing or etherization. Even if the 
formation of an insoluble product is hot involved, 
itis frequently advantageous to speed up the.re- 
action, thereby reducing prodi]ction rime, bY in- 
creasing agitating speed. In large scale opera- 
tions, we have demonstrated that ecònomical 
manufacturing results from continuous oxy- 
alkylation, that is, an operation in which the 
alkylene oxide is continuonsly fed to the reac- 
tion vessel, with high speed agitation, i. e., an 
agitator operating af 250 fo 350 1. P. iVf. Con- 
tinuous oxyalkylation, other conditions being the 
saine, is more rapid than boEtch oxyalkylation, 
but the latter is ordinarily more convenient for 
laboratory operation. 
In preparing final products or compounds of 
the kind herein described0 particularly adaptod 
for demulsification of wator-in-oil emulsions, 
and for that mattor for other purposes, one 
should make a completo exploration of the wide 
variation in hydrophobe-hydrophile balance. 
This hydrophobe-hydrophile balance of the oxy- 
alkylated resins is imparted, as far as the range 
of variation-goes, to a greater or lesser extent 
to the herein described derivatives. This means 
that one employing the present invention should 
take the choice of the most suitable derivative 
selected from a number of representative com- 
pounds, thus, hot oniy. sliould a variety of resins 
be prepared exhibiting a variety of oxyalkyla u 
tions, hot oniy ïrom the standpoint of a varying 
ethylene oxide-propylene oxide ratio, but also 
from a standpoint of adding one oxide first and 
then the other, and also from the standpoint of 
adding both oxideS simultaneously. This can be 
done conveniently in light of what bas been sald 
previously. 
From a practical standp0int, using .pilot plant 
equipment, for instance, ïn autoclave having a 
capacity of.appr0ximt¢ly 3 to 5 all0ns, we liave 
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made a single run byappropriate selections in 
wtfich the molal ratio of resin equivalent to ethyl- 
ene oxide-is one to one, 1 to 5, 1 to 10, 1 to 15 
and 1 to 20, Or the saine ratios using pr0pylene 
5 oxide, followed by addition of the other oxides 
through a somewhat similar range, i. e., 1 to 20 
moles of propylene oxide after the initial- addi- 
tion of ethylene oxide, or 1 to 20 moles.of ethylw 
ene oxide aftor the initial addition of propylene 
lO oxide. In any event, however, such ratios are 
conducted to keep the ultimate derivative within 
the trapezoidal area on the triangular graph de- 
fined approximately by points I, 2, .S .and  of 
Figure 3. Furthermore, in making these par- 
15 ticular runs we bave used continuous addition 
of ethylene oxide, or propylene oxide. 
In the continuous addition of ethylene oxide 
we bave employed either a cylinder of ethylene 
oxide without added nitrogen providedthat  the 
20 pressure of the ethylene oxide ,was sufficiently 
great to pass into the autoclave, or we bave used 
an arrangement which, in essence, wa's .the 
equivalent of an ethylene oxide cylinder with a 
means for injecting nitrogen so as to force the 
25 ethylene oxide in the manner of an ordinary 
selzer bottle, combined with themeans for either 
weighing the cylinder or measuring the ethylene 
oxide used volumetrically. In the case of pro- 
pylene oxide we invariably usednitrogen pressure 
80 to cause the oxide to more into theautoclave. 
Such procedure and arrangement for inject- 
ing liquids is, of course, conventional. In adding 
ethylene oxide or propylene oxide continuously 
there is one precaution which must be taken at 
85 all rimes. The addition of the oxide must stop 
immediately if there is any indication that re- 
action is stopped or, obviously, if reaction is hot 
started at the beginning of the reaction period. 
Since the addition of ethylene oxide is invariably 
40 an exothermic reaction, whether or hot reaction 
has taken place can be judged in the usual man- 
ner by observing (a) temperature fise or drïp, 
if any, (b) amount of cooling ¢ater or other 
means required to dissipate heat of reaction; 
45 thns, if there is a temperature drop without the 
use of cooling water or equivalent» or if there 
no rise in temperature without using cooling 
wator control, careful investigation should be 
ruade. - 
50 The resins employed are prepared in the 
manner described in various previous examples, 
Nos. la through 5c, inclusive. Instead of being 
prepared on a laboratory scale they were 
prepared in 10 fo 15-gallon electro-vapor heatod 
55 synthetic resin pilot plant reactors, as maiu- 
factured by the BlawKnox Company, Pitts- 
burgh, Pennsylvania, and completely descibed 
in their Bulletin No. 2087, issued in 1947, with 
specific reference to Specification No. 71-3965. 
6o In preparing the derivatives we bave Used the 
foilowing procedure througtiout. Prepare the 
resins with a certain amount of. sol/ent, such 
as xylene, presenç purely as a conveiierce. We 
bave treated the resins with propylene oid¢ 
65 ethy]ene oxide in three different ways. () Add 
the ethylene oxide first and then the ,propylene 
oxide; (b) add the propylene oxide first andthen 
the ethylene oxide; and (c) use a mixture of 
propylene oxide and ethylene oxide, and malïe a 
7o single addition. In each case we bave used an 
alkaline catalyst equivalent to :approximatoly 
1.2% to 1% of the total reaction mass in the 
final stage, or equivalent t0 /% of alkaline cat- 
alyst based on final compound. In some cases, 
7. as is obvious, such màterials would be ruade step- 
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wise for the reason that if is more convenient to 
produce a batch of oxyethylated resin, split it 
int three parts for instance and teat if with 
three different ratios of propylene oxide; or 
versely, prepare an oxypropylated resin and spliç 5 
it into three batches and treatif with various 
amounts of ethylene oxide. Briefly stated, the 
initial exploration was based on the combined 
derivattves previously mentioned in the earlier 
part of this txt Further exploration was based 10 
on prepartng te following compounds in the 
three d/firent ways mentioned. For convenience, 
at this stge the ratos are shown in molar ratio 
rather tan weight, although as will be pointed 
out subsequently, tf is more convenient to oper- ] 5 
are and setthe limits on a weight basis. . 
leference t molal basis means the phenolic 
nucleus plus a single adjoining bridge, i. e., te 
structural unit or, stated another way, te rad- 
ical attached to each phenolic hydroxyl. This 20 
reference fo a molal ratio is distinguished from 
the 0bvious text where reference is made fo the 
molecu]ar weight of the resin molecule as a whole, 
i. e., a molecule consisting of several struct'al 
units. 
In each case the solvent was present and the 
amount of solvent in the final product is shown 
n each case. The solvent was xlene and in 
some cases was removed by vacuum distillation 
for examination of the final product. 30 

Propy]ene 
Oxide 

2 
2 
2 
2 
3.5 
3.5 
3.5 
3.5 
3.5 
5 
5 
5 
5 
5 
8 
8 
8 
8 
8 
14 
14 
14 
14 
14 
14 

Ethylene 
Oxide 
10 
9 
12 
3 
18 

Solvent 
Per Cent 

5o. o 35 
50.0 
50. 0 
50.0 
50.0 
50. 0 
50.0 
5o.o 40 
50.0 
5O. 0 
50.0 
50.0 
50.0 
50.0 
50, 0 
50.0 45 
50.0 
50.0 
50, 0 
50.0 
50.0 
50.0 
50.0 
o.o 50 
50.0 
50. 0 

In each case a number of resins were employed. 
In fact, the bulk of the investigation was based 55 
on seven resins obtained by the action of acetyI- 
ene on the following seven phenols: 
1. Para-secondary butylphenol 
2. Para-tertiary amylphenoI 60 
3. Para-phenylphenol 
4. Para-octylphenot 
5. Mixed para- and orthopropylphenoI 
6. Cardanol 
7. Side-chain hydrogenated cardanol 65 
This series so obtained in comparatively smail 
sampte lots were tested extensively and the data 
examined by plotting the composition on a per- 
centage basis on a conventionaI triangutar chart 
or graph as shown in the figure attached. In 70 
this chart each vertex represented 100% oï the 
materiaI ind/cated, i. e., a phenoI-acetylene resin, 
ethylene oxide or propylene oxide. Likewise, the 
three lines connecting the vertices represent bi- 
nary mixtures of the two particular constituents. 75 

12 
Points in the area represent composition indi- 
ca¢ed in the usual manner. 
The determining points in the large tetrahe- 
dron I, 2, 3 and a, of Figure 3 are indicated in 
the folloving data, both on a weight basis and 
a molaI ratio basis. Obviously the weight basis 
is more satisfactory because as different resins 
are employed the-formulations ïor change in 
molecular weight of the resin unit are eliminated, 
to say nothing of the ease of producing the de- 
sired compounds by merely following predeter- 
mined weight ratios indicated by the graph. 

I 
Points ltesi I Ethyleneoxide 
! 
Per C6i 1 Per Cen 
I ....... ! 30 
2 ........ ] 86 
-ïï---i o 

I 
Popylene ] Molal Rtio 
Oxide 
Per Cen [ 
10 1 M: 1.95 M. .505 M. 
10 1 I:86 M:7.5 M. 
85 i M: 10 M: 65.2 f. 
30 t h: ,fi65 M: 1.5t. 

A series of 9 oxyalkylated derivatives were 
nmde from the first five resins in the Iist above, 
i. e., para-secondary butylphenol, para-tertiary 
amyIphenol, para-phenylphenol, para-octylphe- 
nol, and mixed para- and 0ctylpropylphenol. 
This particular series again was made in com- 
paratively smaI1 amounts. In preparing, these 
compounds we used a very smalt laboratory au- 
toclave which handled approximateIy 15 to 50 
grains of materiaI and solvent as a starting point. 
In each instance the amount of solvent was added 
so that the final product, after the completio9 
of the oxyalkylation step, represented fifty per 
cent solvent. The solvent employed was xylene. 
The foIlowing table shows the exact amount of 
materiats employed, i. ei, weight of resin em- 
ployed, weight of ethylene oxide employed, 
weight of propylene oxide employed, totaI sxaount 
of solvent present in the reaction mass, and also 
the amount of flake caustic soda employed as a 
catalyst. 

Point 
on 
Chart 

Resin 
(]mms 

Ethy- 
lene 
Oxide, 
Grains 

60 3O 
50 40 
30 60 
10 215 
10 150 
10 100 
10 25 
50.{ 10 
60 10 

Propy- 
]ene 
0xide, 
Grams 

10 
10 
10 
25 
90 
140 
215 
40 
3O 

Wt. of 
Xylene, 
(]rams 

100 
100 
100 
2.50 
250 
250 
250 
100 
100 

i Flake. 
Caustic 
$od- 
Grams 

As stated this series was made on a small 
laboratory scale from rive different phenoI- 
acetytene resins, i. e., butylphenol, amylphenol, 
phenylphenol, octytphenol and propylphenol. In 
each case 45 derivatives were marie in three dif- 
ferent ways: (a) adding all the ethylene oxide 
first and then propylene oxide; (b) adding all 
propylene oxide 9_rst and then ethylene oxide; 
(c) mixing the two oxides and add/ng them si-. 
muttaneously. 
We bave prepared also a number of similar- 
derivatives in which the previously mentioned 
seven resins prepared from a selected phenol and 
acetylene were given an after-treatment with an 
aldehyde so as to produce a more complex resin 
in which there was present more than one type 
of linking unit, i. e., one derived from acetylene 
and one derived from an aldehyde. The same 
applies o some resins which were prepared in a 
reverse manner in which the Dhenol-aldehyde 
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resin was subjected to after-treatment with. 
acetylene. 
In out two co-pending applications, Serial Nos. 
129,707, and 129,708, 'both filed November 28, 
1949, of which the former is now Patent 2,557,087, 
We pointed out that resins derived exclusively 
from phenols as specified therein, and formalde- 
hyde, react the same way in the ethyiene oxidi- 
propylini oxide treatment, as do resins derivid 
exclusively ïrom comparable phenols and acety- 
lene. It follows obviously that such resins in 
which the mixed groupings appear, i. e., both 
acetylene groupings and aldehyde groupings, must 
fall within the same limiting characteristics and 
for this reason and for purpose of brevity the 
rest of the description wfll be concerned largely 
with the phenol-acetylene resins, although the 
mixed type resin acts substantially the saine and 
is susceptible to the saine treatment as far as 
oxyalkylation goes, with the same results. 
We again desire to point out that the amount 
of alkaline catalyst used is hot critical. This is 
true whether the catalyst be caUstic soda, caustic 
potash, sodium methylate, or any other suitable 
catalyst. The amount which we regularly em- 
ployed has varied from 1%, based on the resin 
alone, to 1% based on the resin and oxides, al- 
though in many cases the reaction has been 
speeded up by using approximately twice this 
amount of caustic. We are inclined to believe 
that whenever the amount of caustic represents 
more than 2% of the reactants present, ignoring 
inert solvent, that there may be some tendency 
to form cyclic polymers with the alkylene oxide 
although this is purely a marrer of speculation. 
For this reason, whether justified or not, we 
have usually avoided use of excess amounts-of 
catalyst. 
Referring now to the earlier reference as fo the 
most suitable combinations, it will be noted, as 
previously stated, that they fall not only within 
the trapezoidal area defined 'by points |, 2, 3 and 
4 of Figure 3, but more specifically within the par- 
allelogram which represents part of the trape- 
zoidal area. This parallelogram is defined ap- 
proximately by points , 6, 3 and 7 of Figure 3. 
We have prepared a large number of derivatives 
which corne within this preferred area, i. e., with- 
in the area of the parallelogram. Itis under- 
stood, of course, in each instance the composition 
is based on the assumption the percentage by 
weight basis is on a statistical basis which it ob- 
viously must be, and assume completeness of re- 
action. This applies, of course, not only to these 
examples but also to all previous examples. In 
preparing these examples we have used a xylene 
solution obtained by dissolving the resin. The 
final product in all instances was adjusted to 
50% xylene and 50% resin. This was purely a 
marrer of convenience. In this particular series 
and, in fact, any other series where large amounts 
of a phenol resin were employed, we have used 
commercially available para-tertiary butylphenol 
acetylene resin. The amounts of other resins 
available were limited to small quantities and 
thus part of the experiments were conducted on 
a laboratory scale. 
The resins employed in the first series of com- 
pounds which are identified as Examples XAA1 
through and including XFF1, were obtained from 
amylphenol acetylene resins, and which, for all 
practical purposes, are nothing more than the 
amylphenol homologues of the connnercially 
available butyl acetylene resin. The. amount of 
resin employed, the amount of ethylene oxide em- 

ploYed, and the amount of proPy!ene oxide em- 
ployed, are given in grams in the following .six 
examples. The weight of caustiC soda employed 
is indicated in grains. In all these examples all 
propylene oxide was ádded first and thon all 
ethylene oxide. 
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No. 

XAA1 ............... 
XBB1 ............... 
XOOl ......... j ..... 
XDD1 ............... 
XEE1 
XFF ................ 

lesin, 
Grams 
62. 4 
45. 7 
.34. 5 
31. 4 
26.5 
28.4 

Ethylene 
Oxide, 
Grams 
32. 5 
35.0 
25.0 
25.0 
41. 0 
43. 2 

Propylene 
Oxide, 
Grams 
4.o 
75.0 
90. 5 
144. 8 
122.5 
75.0 

Caustic, 
Grarns 
 75 
 75 

1.0 
 75 

A second set of six examples designated as EX- 
amples XAA2 through XFF2, were prepared in 
.the same manner, using the same ratios except 
2O that the resin employed was that made from 
para-secondary butylphenol. This resin was 
again substantially the analogue of commercially 
available butylphenol acetylene resin except that 
the commercial product was obtained from a 
25 paraltertiary butylphenol, and this resin was ob- 
tained from a para-secondary butylphenol; :All 
the subsequent resins.were the saine analogues 
of commercial butylphenol acetylene rsins ex- 
cept that the other phenols wère 'employed as 
30 previously noted and as herein specified. 
For example, in the third series of six com- 
pounds the saine ratios were used and identified 
as Examples XAA3 through XFF3. The resin 
employed was pfeparedfrom acetylene änd para- 
5 phenylphenol. -  
A fourth series of six examples was prepared, 
using the same ratios and identified as Examples 
XAA4 through XFF4, and prepäred from para- 
octylphenol. .., 
4O Similarly, a fffth series was prepared flore the 
resin obtained by reaction between mixed para- 
and orthophenol and acetylene, designated as 
XAA5 through XFFS. 
IAkewise, a sixth series was prepared from the 
45 only presently commercially available phen_ol 
acetylene resin--the resin obtained from. para- 
tertiary butylphenol .and-' acetylene:. This last 
series was indicated asXAA6 through XFF6. 
In all these series thè saine ratios of reactants 
50 as indicated in EXamples .XAAt through XFF1 
were used. The pr0cedure was the saine as has 
been describedpriviously in regard to oxyethyla- 
tion-and 0xypropylatior/. In each instance the 
proylene oxide was added first and then the 
55 ethylene oxide. 
In a second series of thirty compounds the 
same ratios were preserved in every respect, ex- 
cept that ethylene oxide was added first and 
then propylene oxide. These series are indicated 
60 by the designations YAA1, YBB1, YCC1, YDD1, 
YEE1, and YFF1, for the amylphenols, and the 
corresponding designation for the others. 
A third series was prepared using the same 
ratios except that 'ethylene oxide and propylene 
65 oxide were mixed together andadded simultane- 
ously so that oxyalkylation was a random or in- 
different oxyalkylation, in the sense that no con- 
trol-was employed t0 determine which oxide com- 
bined first with the resin. ehis third series is in- 
70 dicated by the prefix "Z" instead of X and Y. 
When a hydroxylated raaterial is subjected to 
oxyalkylation, particularly in such instances 
where a plurality of moles of the alkylene oxide 
are used: per hydroxyl,, one does hOt obtain a com- 
7i ;.pound but a mixture which, on a statisçical basis 
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corresponds, fo the predetermined ratios. This 
applies not only fo a po]yhydroxylated compolmd 
such as a resin molecule, but also fo a mono- 
hydric alcohol. A discussion of this aspect ap- 
pears in co-ending application of Melvin De 
Groote et al., Serial No. 109,791, filed August 11, 
1949, now Patent 2,549,494 and also Serial No. 
109,792, ffled August 11, 1949 and now aban- 
doned. 
As bas been pointed out previously, one way 
of preparing compounds or cogeneric mixtures fo 
be used in the present invention is to prepare a 
series of compounds such as those indicated by 
Examples A through I, preceding, or more spe- 
cifically the series identified as XAA1 through 
XFF1, or the series YAA1 through YFF1, or the 
series ZAA1 through ZFF1. 
Having prepared such series all that needs be 
done thereafter is to treat such oxyalkylated de 
rivatives with glycide so that the percentage of 
glycide based on the total four-comportent 
action mass represents 2% to 25% by weight. 
Such procedure, however, bas the obvious limita- 
tion that the glycide radical or radicals c-un 
pear in the terminal position only. 
Referring now fo Figure 4 it is obvious that 
the three components (ignoring glycide) are rep- 
resented by either the lower trapezoidal based in 
Figure 4, i. e., E. F, G, H or I, J, K, L and then 
recalculated to 100 % basis as a tertiary mixture; 
such three components must lie vithin the trape- 
zoid I, 2, 3, 4 in Figure 3, and the preferred 
proportions are within the parallel 3, 7, 5, 6. 
Stated another way, if one selects the propor- 
tion of three components or rea.ctants (ignoring 
glycide), and at any stage employs sufficient gly- 
cide so that on the basis of the quaternary mix- 
ture such glycide represents 2% fo 25% of the 
total by weight, then and in that event one bas 
automatically obtained a composition that is 
within the limits of the truncated trapezoidal 
pyramid identified as E, F, G, HnI,-J, K, L in 
Figure i. This represents the cogeneric mix- 
ture or reaction product in terres of initial 
actants with the proviso that the glycide content 
is 2% to 25% by weight, and thatthe remaining 
three components recalcuIated to 100% basis 
(leaving out glycide for the moment) corne with- 
in the trapezoidal area indicated by I, 2, 3, 4 on 
the triangular graph, to wit, Figure 3. 
We bave prepared derivatives of the kind here- 
in described in a scale varying from a few hun- 
dred grains or less, in the laboratory fo hundreds 
of pounds on a plant scale. In preparing a large 
number of examples we have round it particu- 
larly advantageous fo use laboratory equipment 
which permits continuous oxypropylation and 
oxyethylation. More specific reference will be 
marie fo treatment with glycide, subsequent]y in 
the text. The oxyethylation step is/of course, the 
saine as the oxypropylation step insofar that two 
low bofling liquids are handled in each instance. 
Attention is directed fo the fact that the use of 
glycide requires extreme caution. This is particu- 
larly true On anY scale otherthan small labora- 
tory or semi-pilot plant opera-tions. Purely fïom 
the standpoint of safety in the handting of gly- 
cide, attention is directed to the following: (a) 
If prepared from glycerol monochlorohydrin, this 
product should be comparatively pure; (b) the 
glycide itself should be as pure as possible as the 
effect of impurities are difficult to evaluate; (c) 
the glycide should be introduced carefully and 
precaution shoutd be taken that it reacts as 
promptly as introduced, i. e., that no excess of 

glycide is allowed fo accumulate; (d) all neces- 
sary precaution should be taken that glycide can- 
hot polymerize per se; (e) due to the high boil- 
ing point of glycide one can readily employ a 
5 typical separatable glass resin pot as described 
above. If such arrangement is used fo prepare 
laboratory scale duplications, thm] care should be 
taken that the heating mantle can be removed 
rapidly so as fo allow for cooling; or better still, 
lO through an added opening af the top of the glass 
resin pot or comparable vessel shoutd be equipped 
with a stainless steel cooling coil so that the 
pot can be cooled more rapidly than mere re- 
moral of mantle. If a stainless steel coil is in- 
15 troduced it means that conventional stirrer of 
the paddle type is changed into the centrifugal 
type which causes the fluid or reactants to mix 
due fo swirling action in. the center of the pot. 
Stfll better, is the use of a laboratory autoclave of 
2o the kind previously described in this part; but in 
any event, when the initial amount of glycide is 
added fo a suitable reactant, such as a resin, the 
speed of reaction should be co.trolled by the usual 
factors, such as (a) the addition of glycide; (b) 
25 the elimination of external heat, and (c) use of 
cooling coil so there is no undue fise in tem- 
perature. AH the foregoing is merely conven- 
.tional but is included due fo the h-o.zard in han- 
dling glycide. 
30 Example id 
It is to be noted that the procedure ïollowed 
can be conducted on any convenient scale, that 
is, on either a sma.ll laboratory scale, semi-pilot 
35 plant scale, pilot plant sca!e, or large plant scale. 
s.,Ve bave conducted experiments employing 
equipment of all such various sizes. Out prefer- 
ence even on a laboratory scale is fo use continu- 
ous introduction of ethylene and propylene oxide, 
40 »although this is hot necessary. The Lutroduction 
may be batchwise. Previous reference bas been 
ruade fo the catalyst:used in connection with eth- 
ylene oxide and propylene oxide. These saine 
alkaline catalysts, particularly caustic soda, caus- 
tic potash, sodium methylate, etc., are equally 
45 satisfactory with glycide which in many ways 
seems to be at least as reactiveas ethylene oxide 
and possibly more reactive than propylene oxide. 
The reaction vessel employed was a stainless 
steel autoclave with the usual devices for heat- 
50 ing, heat control, stirrer, in]et, outlet, etc., which 
is conventional in this type of apparatus. The 
capacity was approximately 40 gallons. The 
stirrer operated at a speed of approximae]y 250 
. P. /L 
55 The particular piece of equipment emp!oyed 
was adapted for the use of glycide without pres- 
sure, as well as the use of ethdene oxide and 
propy!ene oxide with pressure. Stated another 
60 way, irmtead of serving as an autoclave on]y if 
was.also equipped with a water-cooled condenser 
which could be shut off when used as an auto- 
clave. It was equipped also with an equivalent 
of a separatory îunnel and an equalizing pressure 
65 tube so that a liquid such as glycide could be 
fed continuously ai a dropwise or faster rate into 
the vessel and the rate controlled by visua! cxam- 
ination. For convenience, this piece of equip- 
ment will be referred fo as an autoclave. 
7o 12.5 pounds of amylphenol-acetylene resin 
were dissolved in 12.5 pounds of xylne so as to 
produce a solution representing 50% of rsin by 
weight. This was charged into the autoclave. 
There were added approximately 10 ounces (ap- 
75 proximately 5% by weight) oï ground caustic 
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eda;../kftèr being charged the atoclave. 
séald, swépt With nifrogen, girfing starëd im- 
meditely .and hea :applied. The tèmperature 
wus.llowedto, riseto.approximtN 1.I8  C. 
Thé glycide employe-d wus c0magtively pure. 
2ï5 pods of glycide wére sed. This 
charge intothe upper reservo vesse1 which hs 
beën ,pi'evious]y fiushed ou with nitrogë 
ws he quiWient of a separatoryfunnël. e 
glycide was sfAed Slowly inf0 fhe reactiOn masS 
in a s¢ream. ReCfion starte fo tüke plae 
oEeoEafely and fhe femperafurê rosë ppi- 
mfy 11  0 14% Cooling wgfer was 
fhroughthe ci So fhe fempèrae.f0r,adiin 
of Ycïdè was confroled wifhin fhe range 
rughly of112"fo 132 C. The.aoEfi 
tinueusWihin imitafions andH:fhë:glycieWas 
affded .in lëss fhn 55 minufès. This feu¢fion 
o .Place . amosPhei¢ pessure 
smll, sfrêgm dr nifrogen, pasSing info fhe 
cIa4e:t ¢he ver.y ¢0p and passing-oUVfhe.6pen 
cneaser so s fo:avoid-afiy Posilé:éaf-ane f 
ail. en fhe reacfion waçcëmle%e :fhis on- 
dnser ws Shuf off an alfh ePenifig 
glycidè ihléf and o fhe ëfializing line. 
eqmeng was used as-an :agöclEve ddriag 
addiÆion of propylene oxide 4nd ,ehylëne 
unar-prèsure. Af fhis pêihf the aifiOn of 
pYop£tCe oide ws sfaried. :If was-«dded con- 
finuduly-ug, such SPèd fhuf if Ws aso#befi 
fè -reèfin as-rapidly.=aspbssible. e 
6f ,roylèneoxide addedwas 8 .pdunds, The 
mé rêqfiired:foadd thih ProPylenêoxid  ws 
thh-o'ëour. Dfl9ing this rime He 
trë .Cas màintgined ai 53 ¢ .fo i.C., .uing 
olig w:tei, through the ier:Coilï#en.nee- 
sr, yl and otherwise applying hèat .if required. 
A. e end-of the adtion of poD91ene oxide 
hëe ,ws added eylne oxid s Pevi0u]y 
indMated. The.amount:f ethylene 0xidé ddë " 
was]6J5-pounds. e £ëm.per aturë :emp]oed, and 
opertingc0nditionsl werethe smë 
addition-of »ropylene oxide..I% ïs fo be notêd 
howeveF, tliat ethylene oxide Pers t0 b 
reaetiv and the .reaetion seems .fo reqre 
greater amount of cooling Wter:t0othe 
perature range indicated. e rime required fo 
add the ethylene oxide was less thàn an hour. 
During the addition of the propylene 
'lene oxides, the pressure was ëld % 
mately 55 pounds per square incbgágeDressùre , 
or less. When all the oxides hd=been ddë 
(ethylene oxide being the al additisn in 

sure, etc., were kept%he,sarrfe.s, in- Eample .-1; 
precediiig: - 
Exampie 3d 
The saine ratioswere used and the same pro- 
cedure was followed as n .Exampe !g, but with 
théfollong dïfférence; the-equmentwas ued 
1 the PropYl'êne x[de.:aëd;-e condenSër 
eas pèn fo Zmosphrc. preure; 
prévC¤air frm-coming-in-¢ohtaC 
was add-aS M fiPlé:; a the secofl-ll: 
ene oxide reactant inAe:6f.h. .. whemll 
the glycide had be addedin approximately 
2-hour.peAod of te, the .connections ere 
Té- aofin- .:ëmpoE6yëd;. Petmg dïtifis; 
eC., werè thëamë.s"Exmple 
OEe saine procedue:S.f5ïïowed as in Exam- 
ple 3d; preceding excçpt 4bat 'the stages-of-adO- 
tion of:ethylene-oid¢:.and-re]éfle exide ère 
reversed-£hat.s, the. ethylene exidWWaS addeaS 
clave» then- he-glyci0ç .as :add,: and then .the 
propylene oxide. 
con.iens; etc., er .idënhcali hë same as in 
amp!e .1.«,..peëdihg, 
additiom 
ple ï, .-rèeeg , .-was trëa :ih ,ï-i.- 
podS dr glyçdë in he manner dësdibed in 
Emp!. 1, 
in eencè this i SimPly Unoth .varia%indf; 
Exumple :i; 
gn autoclgve;  t0 à'dfl the p[opylêge oié 
and then .fo d the--ehylefie oxié-and ghën. 
the $1yciaë-vhën 
condéer 0pëh :rb thè :atmoshee :çh aSl0 
stream.. f . m0gen. paSin hr0ugh .to 
entran'ce f'gir: 
The product obtaed from Example 
recedig, s tëte @ithl.1 pods of glycide 
ih '%he manner described in Example lb, pre- 
Cifi. -i:is tç-e ned tha th exampl aga 
is simply a ïvariavn of:-:EXal :1, in: wch 
:thè eiiënë.0Xidé 
propylen 0xide Ding these two :additions the 

particular instance) the autoclave was permiteed - ecluipment was nsed as an autocldve and then 
to stay at the same temperature range -f(r .55 -the.customary change :marie -and-glycide added-. 
another halï bout, even longer .if-rectuired;-or-- 40 theextent-of.4.1-.pounds in:the-manner de- 
until the gauge pressure had beeï¢dël, to z_er0.. 
or substantially zero, indicating the reaetion was- -  " ..... 
complete. The £mal product wIènl féCd ff0h 
xylene by vacuum distfllation was-an oily matë- 60 The -samè:proc-dure 
rial, somewhat viscons in nature, règemblingi# . ..#-le-ïl: -Wi :«{e ..fbïlowïiïg. 14ïgëï . À_:ê. 
tor oil. It was somewhat spersible in-water .... glycïdeasdehe-#rolne:oxiae ndethyl 
and also soluble in non-aqueous 01vêht-, SffeA 
aromatic hydrocarbons, and others,although hot- . ThIs 
..... uu ws u&eaIom-.4,Pounas oI.propylene 
The nal yield ws substantilly the-toal wëight " 
of the initial reactnts. --inè,--iëie.rngê, 
70 Example t$»oreeeng.. 
The saine procede was followêd-as ïn:Eam ...... 
ple lg, preceding, except at the 0rdè of adï 
tion of the oxides was revergëa, the ètlêfiè Thè PYffdut-Obtd fr0ExOEplëXCC1 des 
oi:dê »being- aaded 'St and the Pr0P.#ieneoxide 
lt The-t OEe pen0d,-emperature-range,-pres- 
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headig of Example id. The procedure em- 
ployed was that described in Example 5d, pre- 
cedin. 
The examples preously described as Exam- 
ples là, through Sg, incisive, were repeated mak- 
ing the foHowing chae. The amounç of cata- 
Iyst added, itead of being 10 ounces was in- 
creased to 11.5 ounces. The amount of glycide l0 
ed was doubled in each tance. The condi- 
tio der which the glycide was added ere 
çhe saine as in preous examples buç required 
slightly longer for addition. 
Eza9e 10 
The saine prooedure was employed as  Exam- 
ples I çhrouh 8, preoedn, exoepç çhç where 
XI, BI nd XCCl were employed, ere 
were used sted the nloo. eompods 0 
YI, BI, nd YCCl, prevously described. 
Exam9le 11 
e sme prooedure was employed us  Ex- 
umples Id çhrough Bd, preceding, excepç that 5 
where _i, BI und XCCl were employed, 
here were used insud çhe unalogous compods 
i, BI, and ZCCl, preoly described. 
If  ço De noçed çhuç ull the preous 
ples were prepared from u single res only,  
wit, a çerçiury amylphenol foaldehyde resin. 30 
NeeoEess ço suy, çhe saine phenol could have been 
oombined with ucetylene and numero other ul- 
dehydes desoribed, or u differenç phenol could 
hure Deen used. Under çhe oiroumstances if 
wo%dd have Deen impossïble with u reasonable 35 
lengçh of rime fo produoe ech and every oom- 
pound herein inoluded und speoified us part of 
çhe vention. The reasons are obvious. How- 
ever, we have prepared the equivulenç of Exam- 
ple lb, preoe, in respeoç ç0 a spot check on a 40 
large nber of resi and are showg çhem in 
çhe follong çable.  euoh insnoe çhe 
of glycide vuried from 2 fo 25% so as fo cover 
the glycide runge und the ïesi employed ure 
diouçed  the çable. Some uddiçiol exam- 45 
ples were Iso prepared, as foows: 

2O 
ethylene oxide and propylene oxide is substan- 
tially the same as those obtained in which glycide 
is not used. There is no marked difference in 
physical appearance and glycides does, of course, 
add a greater proportion of water solubflity. 
Needless to say, visual examination, or simple 
physical tests do not reveal the difference in 
structure pointed out above. These polyglycol 
ethers are comparatively rhin liciuids, sometimes 
showing only modest viscosity, and the color vaïies 
from almost water-white to pale amber. The 
color seems tobe due to impurities and is a trace 
of iron getting into the compound during the 
process of manufacture, or may be present in the 
catalyst. The products, of course, show a con- 
siderable range of insolubflity, from a stage where 
they are dispersible or miscible, to products 
which, at least in dilute solution, hure an ap- 
parently homogeneous or transparent appearance. 
Referring to Figure 3, itis apparent that al- 
though a number of examples bave been included, 
and particular reference is made to Examples A 
through S, that there is a limit to the numbers 
which can be included with0ut producing de- 
scription which becomes burdensome in length. 
This applies to an even greater degree fo the 
four-component system for the reason that one 
bas included all points within the truncated tetra- 
hedral pyramid depicted in Figure 4 and defined 
by E, F, G, H--I, J, K, L. However, for conven- 
ience, referring to the table which includes. Ex- 
amples A through I above, it is tobe noted that 
the initial mixture includes 6 parts of resin, 3 
parts of ethylene oxide, and one part of propylene 
oxide. This corresponds to point 1 on the chart. 
in the final example, fo wit, Example I, cogre- 
sponding to point 4 on the chart, there are em- 
ployed 6 pounds oï resin, one pound of ethylene 
oxide and 3 pounds of propylene oxide. All the 
significant 9 points in Figure 3, corresponding to 
Examples A to I, inclusive above, are shown in 
the following tables. The table shows the mixture 
with the three-component constituent (when re- 
calculated back fo 100% basis) and the corre- 
sponding figure when 2% to 25% glycide is pres- 
crit. The tables are self-explanatory and illus- 
trate compositions which set the boundary or 

Acetylene After-Tretment 

Men- Nonyl Menthyl , 
Amyl Butyl Octyl Nonyl thyl Amyl- Butyl Octyl Phenol 
Phenol Butyrl 
Pereen Form- Form- Form- Form- Form- phenol- Propion- F,ff,r- 
Glycide ald. ald. ald. ald. sld. Aeetal- Aldehyde ï alde- Alde-hyde 
dehyde l:t esm hyde 
Resin 
........ X X 
.................. X X 
_ 
0. . .... X 
 ........ X ............................ - ........ X ........................... 
L X X 
 ........................... X X ................... 
 .......................... X X-- - ......... 
 .................................... - ....... , X X 
_= ...... X 
__. X ........ , ........  .... < _ ....... 
X " X 
5 ........ X X 

Incidentally, the physical appearúnce of the 
materials obtained using glycide n addition to 

limiting compositions. We have spot checked 
suc h compositions and prepared a substantial 



hUmber-but are hot ineluding them for the reason 
that-sueh inclusionwquld:be only-repetitious over 
and-:aboxe what bas .,been said previ0,ly: 
Table A 
T:BLE :F.QR E X. A SERIESPOINT 1: ON TRIANGULAR 
:GRAPH (Figura 

Par, cnt 
Percent 
..Qlyeid " ing.3" 
- Reaçt-. 
ants 

2 ......... 98 
3 ......... 97 
4 ......... 96 
5 .......... 95 
6:__ ..... _ ' 94 
8--.: ..... 92 
9 ......... 91 
1o:..____: oo 
i:ljL ..... -.89 
12 ......... 88 
13,=___-__ 87 
14___: .... 86 

-Par cent 

Par cent 
. RmÇin- 
lng 3 
. Reaot- 
ants 

Par .cent Remaiag. 
3/RcaotantsçBased 
p .Trin gilr 
Grap h 

Resin EtC, PrO 

P, er 9.entRenaini.ng 8 
RëaOthts  -UIcu: 
lated Back to Allow 
fb Pe eg Gldid 

Resin' ,EiO PrO 

Par.cent Remaining 
3 Reacnts Bed 
on Triangular 
Oraph ' 

Ren EtC PIC 
60 30 10 
6O 30 10 
60 '30 10 
60 -30. 10 
ri0 -30 "i0 
60 30- I0 
60 30 I0 
60 30 10 
-60  80 10. 
60' 0 '10" 
60 30 10i 
60 30. 10-i 
60 30 I0 
I0! 
10 
I0 
10 
I0 
I0 
.10 

Par cent Remaining; 
Reactants Calou. 
,ldfd Baok te Allo.'w 
. fok Par cent Glycid 
29, 4. 
29.1 
28. 8 
28 2  
27.9 
27. 6 
27« 3 
27 0 
26:7 
264. 
'25:8 
25J 5 
25 2 
24.'6 
243 
24 0 
.4 
22: 8- 
22. 5 

13: ....... 
I0 15 ........ 
16_: ..... 
17::.. .:. 
-PrO 
 . 19 ........ 
9A 21: ..... 
o. 
9.{  ........ 
OJ 
9. 
9. 
9.5 
9.1 
9.( 
8. 20 
8: 
8.{ 
8. 

88 30 
:87 30. 
86 3O 
... 
:84' }30 
 ,83 "30 
:82 ::30 
:.80 :30 
79 ,30 
-7 :.30 
:7 :30 
25: ...... L z75 30 

60 
.60 '  10 26. 1 52,J2 
..0_ I 10 /25.8 
 60 
..60 :.10 24:0 49;i8 
,.60 :10 ,2:,6 49}2 
60 40 "243 48.!6 
60 : 10 ;240 
:60 :10 23.Y7 47. 41 
"60 :. 10 23;:4 
,60 
.60 ,'i0 

10 26.4,  52. 8 8.  
8.7 
8. 
'8:' 
.8.4 
ï: 

Table D 

.T.ABLE:;FOR EX. D-ERIESPOINT 20N=TRIANGULAR 
 :  :'- ' :G-RABH (Fighr, e3) "": ....... 

1-7=__: __ _ 
18 ........ 
19 ........ 
201 ....... 
21: ...... j_ 
224 ...... 
24 ........ 
26,_ ..... : 
84 
83 
82 
81 
.'80 
79 
78- 
:77 
-76 
:75 

'60 30" 
60- 30 
60 30 
60 30 
 60 "30 
60 30 
60 30 
:60 30 
60 30 
60 -30 

P.et cent 
Glycid 

........ 35 lO ........ 
Par cent R¢maining ter cent Remaining,3 11 ........ 
nt 3.'Reactants Bad .Reaotants CIoa- 125:L.:__ 
dih= I o,n Tri.ngular .ld Back tbAII6W 13 ..... 
rot;3- I[ Graph 'fò( Per cen_t:OJyCi 14 
' 15L .... :__ 
Resi Etc PO Re; EtC PrO 
. ,  ,: - 40 

40 10 49.0 
40 10 48,5' 
40 10 J0 
0 10 47 5 
40 10 47.0 
40 I0 46.5 
0 "t0 :40 

Par. cent Remaining 
,3 :Reactadts Bad 
 qn Tiangular 
Gaph - " 

Resin , EtO ; .PrO 
86 
86. 
86, 
:86: . 
86 
86 
86- 
86 
86 
86 
86 
=86 
:6 
"86 
86 

Par ceut Remaining:: 
:láted Back tb&ub 
fb Per oen't Gldid 

91  
90 { 50" 
:89 I 50 
.88 I '50 
'7 l "60 
: 86 I 50 
" ¢  50 
Per cent Remaining 
3- Reactants Baed 
tin T H-angfll:ar 
:_Graph 
Rein- .E-t-( ï ::r 0 
......  ..... 60 - 
 4" I "60 "3"6 
=4 .60 
' I (60 36 
.4 60 
4 I 60 -:36 
4 60 36 
 - 1 -60 
 I 60 -36 
4 [ 60 36 
-4. -60 "6 
4 I : 60 
 4 I 160 
4 :60 :36 
 4 :':60 36 
. 4 "6O :36 
/4 { :6O 
4 :[60 
 4 60 ::36 
4 I 60 36 
=:4 I :60 "36 
: 4 ).60 
I 

Resin EtC PrO 
.3;0- - 84:3 ? .9.  
3.9 83.4 9. 
 3..8 -82.6 .... 9.4 
3.8 81J7 9. t 
3.8 80;8 9.4 
37: :BOBO O.  
'3:7- -79 i, ..95 
3.'6 :78J3,,, 
3.'6  76:-5 8. ç 
3.5 75}7 8. 
-,3:5- -74.j8, .,8, "] 
3.4 74:0 8. 
34 73:1- -8;' 
:34 72 2" 
3 71, 4- -.8:, 
3 3 70. 5- - o8: 
3{2 69:7- '8.1 
3:2 6&8 
gi 2 6T 9  7:  
3!1 67i 1- - 
"3ï 1 66:2 -7:! . 
3:. 0 65: 4. , 
30 6425- "7: 



Per ent 
P e -  Rema|n- 
Glyctà nïgct 
 ......... . mt98s 
3 ......... 97 
4 ......... 98 
g ......... I 95 
6 .........  94 
8 .........  92 
9 ......... I 91 
10 ........ I 90 
11 ........ [ 89 
12 ........ I 88 
13 ........ " 87 
14 ........ 86 
15 ........ 85 
16 ........ 84 
17 ........ ] 88 
18.=_. ..... / -82 
19 ........ I 81 
20 ........ I 80 
21 ........ 79 
.22 ........ ] 78 
23 ........ I 77 
:24 ........ t 76 
:25 ........ Il 75 

Per cent Remataing 
3 Reactunfs Bas6d 
on Tringtïlar 
. Grapk 

Per cent Remaining 3 5 
I:teactunts Calcu- 
late4 Back to Allow 
for Per cent Glycid 

Iesin 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

EtO 
4O 
4O 
40 
40 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 
4O 

0 Iesin 
56 8.9 
56 3.9 
56 8.8 
 8.8 
8.8 
56 3. 7 
56 3.7 
56 3. 6 
56 3. 6 
56 3. 6 
56 3. 5 
56 3. 5 
56 8.4 
56 3. 4 
3. 
56 3.3 
56 3.2 
56 3.1 
56 3, 1 
56 3.0 
56 3.0 

Per cent 
Iemata- 
Per cent .  
Glymd Rect- 

Per cent Iemaintag 
3 Ieactants Baseà 
on Erigngular 
Graph 

Per cent Rematatag 3 
Reactants Calcu- 
lated Back to Allow 
for Per cent Glyci4 

Resta EtO PrO Resin EtO 

PrO 

 Table G 

PrO 
54, 9 
54. 8 
53.8 
53.2 
52.6 
52. i 

51.5 
51.0 
59,4 
49. 8 
49,3 
48.7 

48.2 
47. 6 
47. 0 
46. 5 
45.9 
45.4 
44.8 
44. 2 
48.7 
48.1 
42.6 
42.0 

TABLE FOR EX, G SERIES--POINT 3 ON TIIANGULAI 
GRAPtt (Figure 8) 

88 
82 
81 
80 
79 
78 
77 
76 
75- 

50 10 
50 10 
o I lO 
50 10 
50! I0 
50 ! I0 
50 10 
oI 10 
50 i 10 

40 41.5 
40 41.0 
40 40. 5 
40 40.0 
40 39.5 
40 89. 0 
40 38. 5 
40 38. 0 
40 37. 5 

8.3 33. 
8.2 32.8 
8.1 3Z4 
8.0 32.¢ 
7.9 ! 81. 
7.8  31. 
7.7 80.8 
7.6 30. 
7.5 80. 

Per .cent 
Glycid 
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Table I 
TABLE FOR EX. I SERIES--POINT 4 ON TRIANGULAR 
GRAPH (Figure 3) 

I0 ........ 
Il ........ 
12 ........ 
13 ........ 
16 ........ 
17 ........ 
19 ........ 
20.._ç .... 
21 ........ 
22 ........ 
23 ........ 
25 ........ 

I Per cent Iematatag 
20 Per cent 3 Reaotants Based 
Percent Eemain- on Triangular 
tng 3 Graph 
Glycid React- 
ants 

25 2 ......... 98 
8 ......... 97 
4 ......... I 08 
7 ......... 93 

Resin EO : PrO 
: 
60 10 30 
60 I0  80 
60 10: 30 
60 I0 30 
60 10 30 
60 10 80 

Per cent Iemainiag 3 
Reactants Catcu- 
laed Back to Allow 
for Per cen Gtycid. 

Resta EtO PrO 
58.8 9.8 29.4 
58.2 9.7 29. t 
57.6 9.6 28. 
57.0 9,5 28. 
56.4 9.4 28. 
55.8 9.3 29.ç 

reent 
main- 
ng 8 
mis 
97 
8 
5 
94 
3 
92 
01 
99 
89 
8 
87 
86 
84 
82 
81 
80 
79 
78 
77 
76 
75 

Per cent Remaintag 
3 Ieactants Based 
on Triangular 
Graph 

Re  EtO 0 
 10 6 
 I0 86 
 i0 86 
 10 86 
 I0 86 
 t0 86 
 10 86 
 10 86 
 I0 86 
 10 86 
4 10 86 
4 10 86 
4 10 86 
4 10 86 
4 10 86 
4 10 86 
4 I0 86 
 10 86 
4 I0 86 
4 I0 86 
4 I0 86 
4 10 86 
4 10 86 
4 I0 86 

Per cent Remaintag 3 
Reactants Calcu- 
lated Back to Allow 
for Per cent Glycid 

Resin ErG PrO 
3.9 9A 
3.9 9. 
3.8 9. 
3.8 9- 
8.8 9. 
8.7 9.: 
8.7 
3.6 9.: 
3.6 
3.6 8. 
8.5 
8.5 8.' 
3.4 
8.4 8., 
3.4 8., 
3.3 8.: 
3.3 8/. 
3.2 8. 
3.2 ' 8.1 
3.2 7.' 
8.1 7. 
3,1 7,7 
3.0 7.6 
3.0 7.5 

3O 

35 

84. 3 
88. 4 
82.6 40 
81.7 
80.8 
8O. 0 
79. 1 
78. 3 
77.4 
76. 5 
75.7 45 
74. 8 
74. 0 
78.1 
72.2 
71, 4 
70. 5 
69. 7 
68.8 50 
67. 9 
67.1 
66.2 
65. 4 
64. 5 

Table H 
TABLE FOR EX. H SERIES--POINT 7.ON TRLçNGULAR 
GRAPH (Figure 3) 

Per cent 
Glycid 

l Per cent Rematuing 
Per cent 8 Ieactants Based 
Iemain- on Triangular 
ing 3 Graph 
React- 
ants 
I:t esin EtO 
97 50 
50  

PrO 
40 
40 
4O 

501 40 
50! 40 
50! 40 
50i 40 
50: 40 
50 40 
50 40 
50 40 44.0 
50 40 43.5 
0 40 48.0 
50 40 42,6 
0 40 42,0 

55 

95 t 

Per cent Remaining 3 60 
Ieactants Calcu- 
lated Back to Allow 
ïor Per cent Glyci4 

Resta EtO PrO  
-- 65 
89.2 
89.8 
38.4 
38.0 
37.6 
37. 2 
36.8 70 
36. 4 
86.0 
_. 35.6 
35.2 
34. 8 
84.4 
84, 0 

12 ........ 
14:. ...... " 

48:[ 0.7 
48.0 9.6 
47.5 9.5 
47.0 9.4 
46.5 ! 9.3 
46.0 9,2 
45.5 9.1 
45.0 9.0 
44.5 
8.8 
8,7 
8,6 
8. 
8.4 

9 ......... 91 
I0 ........ 90 
Il ........ 89 
12 ........ 88 
13 ........ 87 
14 ........ 86 
15 ........ 85 
16: ....... 84 
17 ........ 83 
18 ........ 82 
19 ........ 81 
20 ........ 80 
21 ........ 79 
. ........ 78 
77 

60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 
60 10 

80 
30  
80 
30 
30, 
30 
30 
30 
80 
80 
80 
801 
30 

55. 2 
54.6 
54.0 
53.4 
52.8 
52.2 
51.6 
51.0 
59.4 
49. 8 
49.2 
48.6 
48.0 
47.4 
46.8 
46, 2 
45.6 
45.0 

9.2 
9.1 
9.0 
8.9 
8.8 
8.7 
8.5 
8.4 
8.3 
8.2 
8.1 
8.0 
7.9 
7.8 
7.7 
7.6 
7.5 

27.  
27.  
27.( 
26. i 
26.  
26. ] 
25. 
25.  
25. i 
24A 
24. 
24.  
24.( 
23. i 
28.  
23.] 
22.  

Having thus described out invention, what we 
claim as new and desire fo secure by Letters 
Patent, is 
1. A cogeneric mixture of a homologous series 
of glycol ethers of phenol-acetylene resins; said 
cogeneric mixture being derived exclusively rom 
oxyalkylation-susceptible, fusible, organic sol- 
vent-soluble, water-insoluble, phenol-acetylene 
resins in which ai least part of the radicals link- 
ing the phenolic nuclei are divalent radicals re- 
sulting from the reaction of an acetylenic hydro« 
carbon with a phenolic structure, glycide, ethyl- 
ene oMde and propylene oxide in such weight 
proportions so the average compositions of Said 
cogeneric mixture stated in terms of initial re- 
actants lies within the truncated trapezoidal 
pyramid identifled as E, F, G, H--I, J, K, ru in 
Figure 4, with the proviso that the percentage 
of glycide is within the limits of 2% to 25 % by 
weight and that the remaining three initial re- 
actants, recalculated to a 10O % basis, lie approxi- 
mately within the trapezoidal area deflned in 
Figure 3 by points f, 2, $ and ; said resin being 
derived at Ieast in part by reaction of a phenol 
with an acetylenic hydrocarbon so as to intro- 
duce an alternate acetylenic radical as the link- 
ing structure between phenolic nuclei with any 
remaining linkages between phenolic nuclei being 
divalent radicals resulting from phenol-alde- 
hyde condensation and having not more than 
8 carbon atoms. 
2. A cogeneric mixture of a homologous series 
of glYco1 ethers of phenol-acetyIene resins; said 
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25 
cogeneric mixture being derived exclusively from 
oxyalkYlation-suceptible, fusible, organic sol- 
vent-soluble, water-insoluble, phnol-acetylene 
resins in which ai least part of the radicals link- 
ing the phenolic nuclei are divalent radicals re- 
sulting from the reaction of an acetylenic hydro- 
carbon with a phenolic structure, glycide, eth- 
ylene oxide and propylene oxide in such weight 
proportions so the average composition of said 
cogeneric mixture stated in terres of initial re- 
actants lies within the truncated trapezoidal 
pyramid identified as E, F, G, H--I, J, K, L in 
Figure 4, with the proviso that the percentage 
of glycide is within the limits of 2% fo 25 % by 
weight and that the remaining three initial re- 
actants, recalculated fo a 100% basis, lie within 
the parallelogram dened in Figure 3 by points 
5, , 3 and 7; said resin being derived ai least 
in part by reaction of a phenol with an acetylenic 
hydrocarbon so as to introduce an alternate 
acetylenic radical as the linking structure be- 
tween phenolic nuclei with any remaining link- 
ages between phenolic nuclei being divalent radi- 
-cals resulting from phenol-aldehyde condensa- 
tion and having not more than 8 carbon atoms. 
3. A non-detersive cogeneric mixture of a 
homologous series of glycol ethers of phenol- 
acetylene resins; said non-detersive cogeneric 
mixture being derived exclusively from oxyalky- 
lation-susceptible, fusible, organic solvent-solu- 
ble, water-insoluble phenol-acetylene resins in 
which the radicals linMng the phenolic nuclei are 
divalent radicals resulting from the reaction of 
acetylene with a phenol, glycide, ethylene oxide 
and propylene oxide in such weight proportions so 
the averag'e composition of said cogeneric mixture 
stated in terrns of initial reactants lies within the 
truncated trapezoidal pyramid identified as E, 
F, G, H--I, J, K, L in Figure 4, with the pro- 

26 
viso that the percentage of glycide is within the 
limits of 2% to 25% by weight and that the 
remaining three initial reactants, recalculated fo 
a 100% basis, fie within the parallelogram de- 
5 flned in Figure 3 by points 5, 6, 3 and 7; said 
resin being derived at least in part by reaction 
of a phenol with acetylene so as to introduce 
an alternate acetylene radical as the linking 
structure between phenolic nuclei with any re- 
] 0 maining linkages between phenolic nuclei being 
divalent radicals resulting from phenol-alde- 
hyde condensation and having not more than 8 
carbon atoms; and with the proviso that the 
hydrophile properties of said oxyalkylated resin 
15 in an equal weight of xylene are suiïicient to 
produce an emulsion when said xylene solution 
is shaken vigorously with one fo three volumes 
of water. 
4. The product of claim 3 wherein the resin 
20 is obtained from acetylene and a phenol in 
absence of an aldehyde. 
5. The product of claim 3 wherein the resin 
is an acetylene-treated phenol-aldehyde resin. 
6. The product of claire 3 wherein the resin 
25 is an aldehyde-after-treated phenol-acetylene 
resin. 
iZlELVIN DE GROOTE. 
BERNI-IARD KEISER. 
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